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Register Guide

The information in this document is current as of the following Hardware and Firmware revision levels.
Some features may not be supported in earlier revisions. See www.ctc-control.com for the avail ability of
firmware updates or contact CTC Technical Support.

Model Number Hardware Revision | Firmware Revision
5100 series >B >4.05
5200 series >C >=5.00.31
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General Registers

Regi st er Descri ption
Nurber

General Purpose Registers
General Purpose registers are 32-bit. They may be accessed for a variety of

5100/5200 Blue Fusion controllers

reasons.

1-8 Internal counters: RIW counters may al so be used as general purpose
registers.

9-125 General purpose registers: RRW data in these registers is stored in
vol atile nmenory

129- 130 General purpose registers: RRW (volatile)

133-500 General purpose registers: RRW (volatile)

501- 1000 General purpose registers: RRW data is stored in nonvol atile nenory.

32001- 36000 General purpose registers: RRW data is stored in nonvolatile nenory.

Data Table Registers

126 Data table pointer: RF'W used with colum reference.

131-132 Data table row and colum pointers: RIW Used with register 9000

9000 Access to the data table: R'W phantom- works with 131 132.

Phantom Register

127-128 Poi nter for phantom regi ster and phantom regi ster

Alternate Access to Resources

1001- 1999 Alternate Access to Qutputs 1-999: RF'W 0 = off, 1 = on.

2001- 3024 Alternate Access to |Inputs 1-1024: Ronly, 0O = open, 1 = closed.

10001- 10032 Access Qutputs as a 32-bit nunber: RIW

10101- 10164 Access Qutputs as a 16-bit nunber: RIW

10201- 10328 Access Qutputs as an 8-bit nunber: RIW

11001-11032 Access Inputs as a 32-bit nunber: R only

11101- 11164 Access Inputs as a 16-bit number: R only

11201- 11328 Access inputs as an 8-bit number: R only

Flags

13005 Fl ag Access as a 32-bit nunber: R'W Alternate access to Flags 1-32.

13021- 13024 Fl ag Group Registers

13201- 13232 Flag Bit Access as a 1-bit nunber: RRW 0 = off, 1 = on.

Access to Analog Input and Output Points

8001- 8256 Anal og Qutputs Alternate Access: R'W

8501- 8756 Anal og I nputs Alternate Access: R only
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Nurber

9001- 9256 Anal og | nput Conversion Type: R'W
0 No Conversion
1 Cold Junction Temperature Algorithm
2 B1-50A RTD Algorithm
10 K-Type Thermocouple Linearization Algorithm
11 J Type Thermocouple Linearization Algorithm
12 T-Type Thermocouple Linearization Algorithm
13 E-Type Thermocouple Linearization Algorithm
14 R-Type Thermocouple Linearization Algorithm
15 S-Type Thermocouple Linearization Algorithm

9501- 9756 Anal og I nput Units: RI'W

Value Description

0 +/- 10,000 (All modules, Also See Register 13010)
1 +/- 10,000,000 (All modules, Also See Register 13010)
2 +/- 20,000 (alternate setting for +/- 20 mV)
3 +/- 100,000 (alternate setting for +/- 100 mV)
4 4,000 — 20,000 (alternate setting for 4-20 mA)
11 Celsius (for CIJC,RTD, and Thermocouple Conversions Only)
12 Fahrenheit (for CJC, RTD, and Thermocouple Conversions
Only)
13 Kelvin (for CJC, RTD and Thermocouple Conversions Only)
9991- 9994 Control |l er Local Tenperature Sensors, 9991 is local (on the CPU Base
Modul ), 9992 to 9994 are on the |/ O Expansi on Racks when they are
pr esent .
9996 Anal og I nput Cold Junction Virtual IO index: R'W Selects the data that is

avail abl e in Register 9997 where 0 = |ocal (default) 1,2 and 3 are the
I/ O Expansi on racks connected to the |ocal system 4-7 are the Base
Modul e and Expansion Racks fromthe first virtual 1/0O system
ref erences 21500 bl ock
9997 Anal og I nput Cold Junction Tenperature in Celsius: RW

There are nmultiple copies of this value, selected by the val ue of Register
9996. This provides the separate Cold Juncti on Conpensation val ues for
the CPU Base nodul e and the different |/O Expansion racks.

Valid val ues are 0 to 700 (70.0°C).

When this is set to zero then the |ocal tenperature sensor (Registers 9991
to 9994) will be used for cold junction conpensati on.

Default = 250 (i.e. 25.0°0

13010 Anal og I nput Scaling: R'W

0 = uVolts (i.e. +/-10000000)

1 =nVolts (i.e.+/-10000)
13022 Anal og Qutput Scaling: R'W

0 = uVolts

1 = mbolts
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17508- 17756 Anal og I nput Cold Junction Conpensation selection, O indicates that register

9997 is used for the Cold Junction conpensation (which will use the

| ocal tenperature sensors if the register is zero), a value from1 to
256 indi cates which anal og channel is providing the CIC reference for
thi s channel .

18501- 18756 Anal og Input Digital Running Filter Length (Default = 1): R'W range 1 to
255.

19001- 19256 Anal og I nput M ni mum Threshold Set Point: RI'W

19501- 19756 Anal og | nput Maxi mum Threshold Set Point: RI'W

Script and Flash Disk Registers

12311 Script Register: RRW witing a nuneric to this register will cause the

correspondi ng script to be executed. For exanple: witing a 4 to this
register will cause Script004.ini to be executed.

12312 Script Result Register: R 0 = busy, 1 = successfully executed, else error
code (TBD).

12313 reserved Data Table Transfer Register: RRW witing a nuneric to this register wll
(not cause the current data table to be saved to the corresponding script.
implenen Witing the nuneric within the filename + 1000 will cause an existing file
ted) within the flash disk to be | oaded into menory, beconming the current data
table. For exanple: witing a 4 to this register will |oad
Dat at abl e004. datand its values will become the current table. (to be
inmplenented in a future rel ease)
12314 Fl ash Di sk Sel ection Register: (R'W, 0 =root, 1 — n =drive nounted in
sequence. Deternines volune in which Flash D sk Space Register (12315)
returns information. (5200 Only, 5100 = root).

12315 Fl ash Di sk Space Register: (R), contains the approximate free space
avai | abl e on the flash disk.
12324 Script Line Result Register: R contains the |ast error code that caused a
foreground script to stop executing (Script #001 to 999). (5200 only).
12325 Log Sel ection Register: RR'W witing a numeric to this register will define

the Log file nanme to be used, Log###.l0g. 1-999 for normal operation, 1001
to 1999 for background threads. (5222 only).

12326 Log String Transfer Register: R'W wite record nunber of ‘log.ini’ format
file to reference and begin witing formatted record to Log###.log file.
(5222 only).

12327 Log String Result Register: R result of |ogging operation, 0 = success, -1
= busy. (5222 only).

12328 Log Deletion Register: R'W wite the numeric value of the Log###.log file
to delete. (5222 only).

12329 Snap Execution Register: RW wite the nuneric value of the Log###.| og
file to rename to Snap###.l0g. (5222 Only).

12320 Snap Result Register: R, result of |ogging operation, O = success, 53 =
failed, or not exist. (5222 only).

12331 Snap Del etion Register: RW wite the nuneric value of the Snap###.| og

file to delete. (5222 only).
Serial Communications Registers

12000 Sel ect Controller Communications Port: Waccess, 1 = COML, 2 = COMR, 3 — 7 =
TCP raw vi rtual socket connections (see 22XX0 regi ster descriptions).

12000 Message Transmi ssion Status for Controllers: R access, 0 = not busy, 1 =
busy.
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12001 Transmt Message from Data Table: Wonly, Store row nunber to transmt.

12001- 12255 Control |l er Receive Buffer Access, Ronly, 1 character per |ocation.

12300 Protocol Variation: RRW Controls RS-232 termi nal protocol nodes. 0 =
conputer, 1 = termnal (default)

12301 Serial Baud Rate Selection: RRW 2 = 1200, 3=2400, 4 = 4800, 5 = 9600, 6 =
19. 2K (default), 7 = 38.4K, 8 = 57.6K, 9 = 115. 2K (57. 6K/ 115. 2K only
supported on 5200 series).

12302 Serial |nput Buffer Counter: (R) nunber of characters available. (W any
value to clear buffer and zero count.

12303 Di sabl e Automatic Parsing: RYW O = inhibits response, 1 = resumes nor nmal
response to i ncom ng nmessages.

12304 Extract Nunber from RS-232 Receive Buffer: R only, Automatically assenbl es
ASCI| strings into a numeric value. The result is a signed 32-bit nunber.
Automatical |y assenbl es strings of ASCI|I characters containing nuneric
information into a nuneric value. Nunmber nultiplied by 10, 000, allow ng
deci mal points to 4 places.

12305 Comuni cations Priority: R'W when running multiple tasks. 0 = normal, 1 =
priority.

12308 Serial Parity: R'W O0=None (default), 1=Cdd, 2= Even

12309 Serial Stop Bits: RW 1 (default) or 2

12310 Serial Data Bits: RW 7 or 8 (default)

12316 Message String Transfer Register: R'W wite records number of nessage.ini

file to send out serial port selected in 12000 regi ster, read returns status
with 0 = success. See the Model 5200 Script Configuration Cuide.

12320 Serial Active Protocol Selection: RRW by default the protocol is set to CTIC
(0). Wite to this port |last after setting up any rel evant paranmeters in
other register, since this register enables the sel ected protocol
imediately. (5100 only supports on COM).

CTC Binary & ASCI | -0
Modbus Master RTU - 1 (max of 120 16 bit Mddbus Regi sters/bl ock read; do
not set manually, as it will be set when configuring the Mddbus Master

Regi ster Control Block. Up to 256 may be read using automatic de-bl ocki ng
feature of the Control Bl ock)

Modbus Master ASCII — 2 (max of 56 16 bit Mdbus Regi sters/bl ock read; do
not set manually, as it will be set when configuring the Mddbus Master
Regi ster Control Block. Up to 256 may be read using automatic de-bl ocki ng
feature of the Control Bl ock)

Modbus Sl ave RTU — 3 (max of 120 16 bit Mddbus Regi sters or 60 32 bit
5200 registers)
Modbus Sl ave ASCI | — 4 (max of 56 16 bit Mdbus Registers or 28 32 bit
5200 registers)

12321 Serial Active Address: RIW address to be used by the controller, based upon
the enabl ed protocol. By default the G obal Serial Address is used unless

overridden by witing a different one for the enabled port (12000 register)
to this register. Currently on Mddbus Sl ave protocols use this address.
Modbus Master uses the Modbus Master Register Control Bl ock, 21000 — 21299.

12322 G obal Serial Address: RIW Address to be used as the 5200 power up default
for Modbus Slave Serial Protocols unless overridden by a wite to register
12321. To save this value permanently a 1 nust be witten to register
20096.
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Ethernet Communications Registers

20000

20007
20025-20028

CTNet Node Nunber: R/'W Controller’s node nunber, valid nunbers are 1 -
32767. Requires power cycle after change.

Speci fy Connection Type: R 1 = 10baseT.

SNTP Server |P Address: R'W w th 20025 being the first Cctet, X 0.0.0,
20026 t he second, 0.X. 0.0, 20027 is the third, 0.0.X 0, and 20028 is the
fourth, 0.0.0.X. Default is 192.43.244.18 (standard).

20041 SNTP Server Port: R'W default is 123.

20042 SNTP Update Tinme: R'W this register contains the nunber of seconds before
the next synchronization request with the SNTP server. For exanple 3600
woul d be an hour, 86400 woul d be 24 hours. Default is 86400. Wen a change
intime is made to this value it typically takes about 1 minute before the
new value will take effect. Power cycling of the controller is not
required.

20043 SNTP Offset from GMI: R/'W nunber of seconds to add or subtract from GM,
default is O.

20048-51 Controller |IP Address: RIRW with 20048 being the first Cctet, X 0.0.0, 20049
the second, 0.X. 0.0, 20050 is the third, 0.0.X 0, and 20051 is the fourth,
0.0.0.X. Set IP address to 0.0.0.0 to enabl e DHCP.

20064- 67 Control | er Subnet Mask: R'W w th 20064 being the first Cctet, X 0.0.0,
20065 t he second, 0.X. 0.0, 20066 is the third, 0.0.X 0, and 20067 is the
fourth, 0.0.0.X

20080- 83 Controll er Gateway Address: R'W with 20080 being the first Cctet, X 0.0.0,
20081 the second, 0.X 0.0, 20082 is the third, 0.0.X 0, and 20083 is the
fourth, 0.0.0.X

20096 Conmit to Nonvolatile menory network settings: (W |P address, gateway,
subnet, ctc node, sntp address, system nane, password, etc...

20097 Del ete 5100.ini or _startup.ini File: Wonly. Witing a 1 to this register
wi Il cause the 5100.ini (5100) or _startup.ini (5200) file residing in
| _system Scripts directory to be deleted. Typically used to recover froma
file that sets Security paraneters in such a way as to totally restrict
access.

20102 MI1lisecond Tiner: Ronly. Range is -2,147,483,648 to +2, 147, 483, 647
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TCP Peer to Peer and Mbdbus Master Paraneters: R'W starts at 21000 and
repeated every 10 bl ocks as fol |l ows:

21XX0 - First Octet |P Address Register (Mst Significant) - RRW

This is the first octet of the IP address (XXX 000.000.000) to connect to.
21XX1 - Second Cctet |P Address Register - RW

This is the second octet of the |P address (000. XXX. 000.000) to connect to.
21XX2 - Third Cctet | P Address Register - RRW

This is the third octet of the IP address (000.000. XXX. 000) to connect to.
21XX3 - Fourth COctet |IP Address Register (Least Significant) - RRW

This is the fourth octet of the |P address (000.000.000. XXX) to connect to.
21XX4 - Start Register - RW

This register stores the starting register address that is to be read from
the renote device.
21XX5 - Sequential Nunmber Register - RIW
This register stores the nunber of sequential registers (starting with
Regi ster 21XX4) you want to read during a polling session. The value 1
represents a single register and the maxi mum nunber of registers allowed is
100 for Peer to Peer and 256 for Modbus. Configure this register before
setting up any other registers. Do not change this value during a
transaction or all data will be |ost and new values will have to be entered.
If you nodify this register, it lets you reset the connection. All register
reads fromrenote devices will be the sanme bl ock size. For Mdbus Master
this register is the default; see 21XXX8, 1011 to change when polling
di ffering devices.
21XX6 - Poll Timer Register - RRW
Set this register to 0 for a single read request else set the scan rate in
mlliseconds. The mnimum value allowed is 50 nms for Peer to Peer and 10 ns
for Modbus. You can wite to this register at any tinme.
21XX7 - Status Flag Register — R
This register reflects the current status of the data registers. Its value
is based on any requested operations. Typically, you initiate an operation
and then wait for a status of 1. Possible values are:
0 - Ofline; no connection is present.
1 - Last request is successful and conpleted. Data is available in
the data registers if requested. Read or Wite nmay now be done.
-1 - Requested operation has failed; typically a Mddbus Exception
error

-2 - Busy; connecting to the desired host.

-3 - Busy; readi ng data.

-4 - Busy; witing data.

-5 — Timed out; poll tinmeout on a device by Mdbus Mster.
-10 - Aborted operation; out of |ocal nenory or resources.
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21XX8 - Index Ofset Register - RRW

This register lets you access each of the requested sequential data
registers. It works in conjunction with Register 21XX9 and acts as its array
pointer. You can store the nunmber of a general or special purpose register
in 21XX8 and 21XX9 can then access the resource contained in the pointer.

By default 0, this register points to the very first data el enent read from
the renote device. This would be equivalent to what you set the Start

Regi ster to begin with (21XX4). Incrementing this register allows you to
access other data elements, |like an array. Register 21XX9 can then be read
or witten accordingly. The index register also has a few special features
when you set it to 1000 or above.

1000 - Peer Request Time-Qut Register — (RFW The tinmer starts when a
peer node request is initiated and stops (times out) if no response
is received within the time specified by this register. Retries only
occur if automatic updates are active (Register 21XX6 is set to a

val ue other than 0). Defaults are 500 nms for single register reads
and tine-out value*2.5 for automatical ly updated register read
transacti ons.

1001 - Peer Request Failed |Index Register —(R) This register

i ndi cat es when a peer transaction fails and an error occurs. The
Status Flag Register (21XX7) is set to a value other than 1. Any data
that was read or witten when the error occurred has an of fset val ue
that is stored in 1001. If you read the data register, it returns the
offset failure value. Data witten before this offset value is valid.
For exanple, if your process continuously updates 50 regi sters and
the register returns a value of 25, it neans the process failed while
trying to wite the 25'" element of data. All data witten before this
el ement was witten correctly.

1002 - Peer Request Retry Counter |ndex Register — (RRW This
debuggi ng regi ster points the data register to the retry counter.
Qui ckstep can set this register to any value. The register is
increnented by 1 when a tinme-out occurs because of waiting for data
froma peer node.

1003 - Protocol |ndex Register — (RFW This register tells the data
regi ster what protocol to use for setting the peer block registers.
You nust set this register before setting the Start Register (21XX4).
Default node is O for UDP Peer-to-Peer protocol. 2 is used for Mdbus
TCP Master nmode, 3 for Mdbus Master RTU Serial on COML (TBD).

1004 - TCP Cient Port |Index Register — (RFW This register points
the data register to the destination TCP Port address for your
connection. You nust set this register before setting the Start
Regi ster (21XX4). 1004 is currently used for Mdbus TCP and seri al
Master nbde with a default port nunber of 502 for TCP and 1 for
serial (COWL).

1005 - Mbdbus Master Unit ID Index Register — (R'W This register
points the data register to the Device/Unit ID field value used in
the Modbus Master request packet. The default IDis ‘1 but you can
set it to any desired value. This ID affects all subsequent
transm ssions and allows multipl exed devices to be addressed in a
Modbus envi ronnent .

1006 - Mbdbus Master Exception Index Register — (R) This register
allows you to interrogate the | ast Mbdbus Exception error code
received fromthe data register (21XX9). Referencing this register
helps to interpret failure types. Typically you would reference this
register if a ‘-1 appears as the current status in register 21XX7.

1007 — Regi ster Remapping Start Index Register — (R'W This option
allows renote registers to be mapped into the 23000 to 24999
consecutive nmenory space. Previously an index register at 21XX8
needed to be set then data read from 21XX9. This can result in slow
operation if a lot of data needs to be transferred. Setting 21XX8 to
1007 and then witing the register value from 23000 to 24999 wil |
allow all data to be renapped to that regi ster block area,
consecutively, based upon the block size (21XX5). A wite to the
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1008 - Mbdbus Master MAX Retries Register — (RIW This register

al l ows you

to change the maxi num nunber of retry attenpts on a Unit

ID before giving up. Default is 2.
1009 - Mobdbus Master Retry Counter Register — (R'W This register

al | ows you
retries to

to observe and change the current nunber of nessage
the current Unit ID.

1010 - Mobdbus Master Ti meout Register — (RIW This register allows
you to change the default Unit ID tineout from50 milliseconds to
that desired, in mlliseconds.

1011 - Mod
t he nunber
smaller th

bus Master Bl ock Size Register — (RIRW This register sets
of Hol ding Registers to be accessed. Mist be the sane or
an the Sequential Nunber Register, defaults to the sane.

Used to access Unit IDs with varying bl ock sizes when manual | y

changing t
1999 - Pee

he Unit | D under program control.
r Request Initiate Wite Block Index Register — (RW This

regi ster wites a block of registers (beginning with the Start
Regi ster) to a destination at the other end of the connection. The

nunber of

registers witten is defined by Register 21XX5. To wite to

a single register, set the index to the desired offset and then wite
to the data register. Do not attenpt to access the data register

during a b
2000 - 209

lock wite operation.
9 Peer Request Wite Block Index Registers — (RW This

regi ster points the data register to a tenporary storage array and

makes 2000
witten |o
wite sequ
updates ca
non- 2XXX v
21XX9 - Data Regi

Thi s phant
peer trans
control |l er
speci fi ed
21XX7.
Array data
register (

equi val ent to an index offset of 0. Because data is

cally, you can wite multiple values before initiating the
ence by setting this register to 1999. Automatic poll ed
nnot overwite data values until the register is set to a
al ue.

sters - RRW

om regi ster contains peer data that is read or witten in a
action. It is a “wndow into a register array in the

. The array size is set by Register 21XX5 and the offset is
by Register 21XX8. Data integrity is indicated in Register

can be mapped to the 23000 bl ock instead of using this
21XX8, 1007).
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Regi st er Descri ption

Nurber

21600 — 21999 Virtual 10 Registers - RW

(5100 O\LY) Starts at 21600 and repeated every 100 bl ocks as fol |l ows:

21600 — 21699 — Virtual 1/0 Block 1

(Note that the foll ow ng bl ocks are avail able, but not supported at
this tine)

21600 — 21799 — Virtual 1/0 Bl ock 2

21700 — 21899 — Virtual 1/0 Block 3

21800 — 21999 — Virtual 1/0O Block 4

21X00 VIRTUALIOIPA - RIRW

First Cctet of the | P dot address (XXX.000.000.000) to connect to.
21X01 VIRTUALIO IPB - RI'W

Second COctet of the |IP dot address (000. XXX. 000. 000) to connect to.
21X02 VIRTUALIOIPC - RIRW

Third Octet of the |IP dot address (000.000. XXX.000) to connect to.
21X03 VIRTUALIO IPD - RI'W

Fourth Cctet of the |IP dot address (000.000.000. XXX) to connect to.
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Descri ption

21X04 VI RTUALI O RENMAP_STARTREG - R/'W

This regi ster defines where in the 23000 - 24999 bl ock all the
Virtual IOregisters are to be viewed. There are 192 registers, the
first 96 volatile, and the second bl ock, 96 nonvol atile. This sane
bl ock is also used for peer-to-peer register mapping al so so be
careful not to overlap areas. This register nust be set. Typically
the first connection would be set to 23000, the second to 23200,
third to 23400, etc... Setting this value to 0, at initialization,
will disable Virtual |10 register updates, thereby decreasi ng network
traffic.

21X05 VI RTUALI O STATUS - R

-1, not initialized or never connected to a server.
-2, initialized only.

0, offline

1, connecting

2, getting nodul e bus information

3, getting first conplete set of systemdata

10, ready for operation

21X06 VI RTUALI O W NDOWSI ZE - RI'W

21X07

This register may be used to reduce the nunber of registers that will
appear in the 23000 bl ock based upon the VI RTUALI O REMAP_STARTREG
setting. By default this value is 192, but can be nade smaller.

Note that registers 1 to 96 are the volatile registers and registers
97 to 192 are the non-volatile registers, starting at 501 in the
renote controller. Setting this value to 0 at anytine will disable
all register scanning updates.. To notify the server of the change a
VI RTUALI O_REQUEST _SCANUPDATE command mnust be issued.

VI RTUALI O COWWAND - R/'W

1 - VI RTUALI O_ COMMAND_CREATE_SERVER

First command initiated to create a server block prior to connecti on,
once | P address and register view ng bl ocks are defined.

2 - VIRTUALI O_COVVAND | NI TI ATE_CONNECTI ON

This is the second command, used to actually connect to a Virtual 10
server and add its 10 to your controller. This command only needs to
be initiated once,; retries are automatic.

The following conmands are used to send the current nask
configuration to the server, changing its high priority nmask
accordingly or setting new scan rates.

9 - VIRTUALI O REQUEST SCANUPDATE

Sets the scan rates of the server to that defined in the
VI RTUALI O_SCANI O RATE and VI RTUALI O SCANREGS RATE registers. No
change is nmade to the server until this conmand is initiated.

10 - VI RTUALI O REQUEST_MASK DI Gl TALI NPUT_UPDATE

Thi s command sets the server to the high priority mask defined in the
VI RTUALI O DI _MASK bl ock; there are 32 registers, representing 1024
bits or input points.

11 - VIRTUALI O REQUEST_MASK DI G TALOUTPUT_UPDATE

Thi s command sets the server to the high priority mask defined in the
VI RTUALI O DO MASK bl ock; there are 32 registers, representing 1024
bits or input points.
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Descri ption

21X07 VI RTUALI O COMMAND - R/'W (Cont’ d)

12 - VI RTUALI O REQUEST_NMASK_REG UPDATE

Thi s command sets the server to the high priority mask defined in the
VI RTUALI O VOLATI LE_REG MASK bl ock; there are 3 registers,
representing 96 bits or input points.

13 - VI RTUALI O REQUEST_MASK_NVREG UPDATE

Thi s command sets the server to the high priority mask defined in the
VI RTUALI O NONVOLATI LE_REG MASK bl ock; there are 3 registers,
representing 96 bits or input points.

14 - VI RTUALI O REQUEST_MASK FULL_UPDATE

Thi s command sets the server to the high priority mask and scan rates
defined in all the masks, all at once. Note that this is
automatically done upon initial connection but this is a fast way to
make massive changes, all at once, during operation.

21X08 VI RTUALI O SCANI O RATE - RI'W

Thi s register displays/sets the current rate at which all 10 data
points available in the server are transferred to the client, by
default 100 milliseconds. Note that all Analog Inputs are
transmtted at this rate and there is no high priority mask avail abl e
for them The VI RTUALI O REQUEST SCANUPDATE command nust be initiated
to activate any changes.

21X09 VI RTUALI O SCANREGS RATE - R'W

Thi s regi ster displays/sets the current rate at which all public data
regi sters available in the server are transferred to the client, by
default 100 mlliseconds. The VI RTUALI O REQUEST SCANUPDATE conmand
nmust be initiated to activate any changes.

21X10 VI RTUALI O WRI TEREG | NDEX - R/'W

This register can be set to point to any valid register in the
server. The data witten to the VI RTUALI O WRI TEREG VALUE regi st er
will be witten to that register. This register is not limted to
the public registers. Note that you can only wite the register, not
read it back. There are no limtations as to what this register is.

21X11 VI RTUALI O WRI TEREG VALUE - R/'W

This value witten to this register will be witten to the server
regi ster whose index is contained in the VI RTUALI O WRI TEREG | NDEX.

21X12 to 21X15 Reserved for future use

Not e:

The appropriate MASK command nust be initiated for any of the

foll owi ng MASK regi ster changes to take effect. Changes nay be nmade in
multiple registers and then a single command used to activate themall at

once.

21X16 — 21X47 VI RTUALI O DI _MASK - RI'W

These 32 registers consist of the high priority digital input nask
regi sters. To activate, set one of 1024 bits, representing an IO
point in the renote controller. Bit O in the first register
represents 1O point 1. Wen a bit is set, any change of state will
be sent imediately to the client. Note the nobre bits you set the
hi gher the I oad on the controller given the additional network and
nmonitoring traffic. It is advised that this be used for change of
states that are inmportant to know about quickly but that do not
change that often.
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21X48 — 21X79 VI RTUALI O DO MASK - R'W

These 32 registers consist of the high priority digital output mask
regi sters. To activate, set one of 1024 bits, representing an IO
point in the renmote controller. Bit 0 in the first register
represents 1O point 1. Wwen a bit is set, any change of state will
be sent immediately to the client. Note the nore bits you set the
hi gher the I oad on the controller given the additional network and
monitoring traffic. It is advised that this be used for change of
states that are inportant to know about quickly but that do not
change that often.

21X80 — 21X82 VI RTUALI O VOLATI LE REG MASK - R'W

These 3 registers consist of the high priority volatile register nmask
registers. To activate, set one of 96 bits, representing a volatile
register point in the renbte controller (register 1 to 96). Bit 0 in
the first register represents renote register 1. Wen a bit is set,
any change of state will be sent imediately to the client. Note the
nmore bits you set the higher the |oad on the controller given the
addi ti onal network and nonitoring traffic. It is advised that this
be used for change of states that are inportant to know about quickly
but that do not change that often.

21X83 — 21X85 VI RTUALI O NONVOLATI LE_REG MASK - R/'W
These 3 registers consist of the high priority non-volatile register
mask registers. To activate, set one of 96 bits, representing a non-
volatile register point in the renote controller (register 501 to
596). Bit 0 in the first register represents renote register 501.

When a bit is set, any change of state will be sent imediately to
the client. Note the nore bits you set the higher the |Ioad on the
controller given the additional network and monitoring traffic. It

is advised that this be used for change of states that are inportant
to know about quickly but that do not change that often.

TCP Raw Socket Session Paranmeters: R'W starts at 22000 and repeated every

10 bl ocks as foll ows:
22XX0 — Serial port IDregister, offset 0O, range 3 — 7.
22XX1 — dient/Server register, offset 1, to initiate connection set
toaO, if controller is a server set to a 1.
22XX2 — Most significant octet of |IP Address to connect to, |PA
of fset 2
22XX3 — | P Address octet, |PB, offset 3
22XX4 — | P Address octet, IPC, offset 4
22XX5 — Least significant octet of |IP Address to connect to, |PD,
of fset 5
22XX6 — Port to connect to (client) or listen on (server), offset 6
22XX7 — Connection status register, offset 7, on read, -1 = not
initialized, 0 = offline, 1 = online, wite a 1 to initiate
connection or start server thread.
22XX8 — Index register to offset to data, offset 8. Recomrend using
serial port buffer, not this interface but available to mimc the
peer to peer interface.
22XX9 — Data array, offset 9. Recommend using serial port buffer
commands, not this interface but available to mmic the peer to peer
interface.
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Regi st er Descri ption
Nurber
23000- 24999 Rermapped Register Block — (R'W Peer and Mddbus data defined in registers

21000- 21999 may be remapped to this consecutive data bl ock starting at the
regi ster nunber designated in 21XX8, index 1007.

Diagnostic Registers

13030 Debug Slot Register: RW

13031 Debug Stack Limit: R only

30000- 31023 Debug Board Registers: R'W

13049 Boot Sequence Status Register: R only

13050 Total Tasks Active: R only

13051 Task Cycle Time: Ronly

13052 Task Cycle Mnimum Time: R only

13053 Task Cycle Maximumtime: R only
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Special Functions
Pulse Width Modulated Outputs

5901, 5905
5902, 5906
5903, 5907
5904, 5908

Pul se Qutput Count: R'W Nunmber of pulses to send out of outputs 1 and 2
respectively. Storing 65535 sends pul ses continuously. Any other nunber of
pul ses stored here will count down as they are output. Note: Set this
register last as it will initiate the pul se upon a non-zero val ue.

Pul se Time Qutput: Ronly, Current tinme output has been outputting pulses in
ms. For output 1 and 2 respectively.

Pulse ON Time: RRW PWM pul se “on tine” in nSec. 1 nBec minimum Set this
register prior to the Pul se Qutput Count register.

Pul se Period: RRW PWM pul se period or interval in nSec. 2 nfSec m ni num
Set this register prior to the Pul se Qut put Count register.

PLS Function (Special Option)

5910
5911- 5929
5951- 5966

5971 - 5986

Real-Time Clock

Data Tabl e Row Pointer: R'W Specifies the beginning of the PLS area.
PLS Control Registers

Qutput Transition Enable: RF'W 0 = output ignores PLS control, 1 = PLS
functions controls output state.

Active Columm Pointer: R only, indicates the active colum nunber in the
Data Table for each row and output. 1 per row.

13002

Continuous mllisecond counter: R'W increnents every 1 millisecond. Range
is -2,147,483,648 to +2, 147, 483, 647.

13013 RTC Lock Register: R'W 0 = locked fromwite operations, 1 = unlocked, K
to wite

13014 Seconds: R'W

13015 M nutes: RI'W

13016 Hours: R'W 24 hour cl ock

13017 Day of Month: R'W

13018 Month of Year: RIW 1-12

13019 Year: R'W Two fields

13020 Day of Wek: RIW 1-7, where Mnday = 1

Tasks

13011 Task Priority: RIW Specifies Super Task serviced on a priority basis. 1000
= Currently executing task

13012 Current Task Number: R only

13032 Task Register Fault Status: R only

13033 Task Register Fault Step: R only

13034 Task Register Fault Task: R only

13035 Task Register Fault Data: R only

13036 Per f or mance Adj ustnment Register (PAR): R'W Nunber of milliseconds till
Qui ckst ep opens network service wi ndow. 10 <= PAR <= 250 (smaller PAR >
Net wor k Per f or mance)

13037 Net work Service Wndow (NSW: RW 5 ms. X this val ue = nunber of ms.

13101- 13164
13038

Net wor k wi ndow al |l oned to be open. |If no service is required, or is

conpl ete the wi ndow i s cl osed i mredi ately and Qui ckstep uses the extra tine
for its own execution. 2 <= NSW<= 14 (larger NSW> Networ k Performance).
Del ay Ti mer Registers

Fault Step Register — (RFW Step to branch to when fault occurs. Wite a 0
to disable.
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13039 Fault Task Register — (R) Task nunmber that is the active Fault Handler, O
nmeans none.
13040 Fault Mask Register — (RFW Bit OR types of fault that will invoke the

handl er, by default all enabled (-1) when the Fault Step Register is witten

Tasks (cont’d)

13041 Fault Clear Register — (W Used to wite the recovery state when done
processing the Fault.

Program State Description

. RESET — Reset the controller only and then stop..
2 RESTART — Reset the controller and begin running again at step 1.
6 STOPPED — Stop the controller but do not reset.
8 RUNNING — Ignore the fault and continue running.
9 FAULT — Continue to fault as usual.
10 SHUTDOWN - Reset the controller and shutdown, requires a
power cycle to exit.
High Speed Counters
5001 5102/ 5202 Internal H gh Speed Counter 1 (for Dual counters, only Counter for
Quadrature node): R'W
5002 5102/ 5202 Internal H gh Speed Counter 2 (for Dual counters, not used in
Quadrature node): R'W
5011 5102/ 5202 I nternal Hi gh Speed Counter 1 Speed: R
5100 5102/ 5202 I nternal Hi gh Speed Counter Mbde, 0 = Quadrature, 1 = Dual
Counters: R'W
5101 5102/ 5202 Internal Hi gh Speed Counter Frequency Period: R'W
5102 5102/ 5202 I nternal Hi gh Speed Counter Frequency Value: R
5103 51/5202 Internal Registration 1 Start Value (Conpare to counter 1): R'W
5104 5102/ 5202 Internal Registration 1 Wndow Size: RIW
5105 5102/ 5202 Internal Registration 1 Capture Value (from Counter 1): R
5106 5102/ 5202 Internal Registration 1 Status, 0 = Arned, 1 = Captured: R'W
5107 5102/ 5202 Internal Registration 2 Start Value (Conpare to counter 1): R'W
5108 5102/ 5202 Internal Registration 2 Wndow Size : RRW
5109 5102/ 5202 Internal Registration 2 Capture Value (from Counter 1): R
5110 5102/ 5202 Internal Registration 2 Status, 0 = Arned, 1 = Captured: R'W
Miscellaneous Special Functions
5801- 5808 Qut put Trigger Thresholds for Counters: RI'W Triggers an output when a

counter reaches a specified value. Register 5801 is associated with counter
1 and output 1, register 5802 is associated with counter 2 and output 2,

etc.
6500 Snapshot of Controller’s Step Status: Wonly, Witing any val ue triggers
snapshot .
6500 Nurmber of Active Tasks: Ronly, Mist wite to this register before reading
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it. (See above.)

6501- 6564 Step Number of Active Tasks: R only, Lists the step nunbers of active tasks.
13001 Conpile Option: R only
13003 Revi sion | evel of Firmware: R only, Miltiplied x 100.
13004 Controller Architecture: Ronly, 1 indicates CTC s expanded architecture.
13007 Serial Number: R only
13008 Control |l er Model Code: RIW Must be set to 3 to use CT Uilities. (DOS
ver si on)
13009 Automatically Turn OFf Qutput at Software Fault: R'W Store output # to
enable this feature, 0 to disable (default).
13010 Anal og I nput Range: R/'W Storing 1 sets all analog inputs to 1 mllivolt
|l evel .
29999 System Del ay (R/'W, causes processing to stop for value witten
ml|iseconds.
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Motion Control Functions

Motion Registers Grouped by function then axis

The 5200 firmvare is designed to access up to 16 axes. For the 14XXX
regi ster val ues bel ow substitute the axis nunber for ‘ax’ to get the
correct register. Axis #1 = 1; For exanple the position of axis #1
is stored in register 14001.

140ax Position (counts), R only

141ax Error (counts), R only

142ax Vel ocity (counts / sec), Ronly
143ax Status, R only:

Status Description

Axis not initialized

St opped and ready

Motion inminent: waiting for start
Accel erati ng

At max speed.

Decel erating to new max speed
Decel erating to stop

Soft stop

Regi strati on nove

Home

Fol | owi ng

128- 255 Error

144ax Integral Error (count-seconds), R only
145ax Vel ocity Feedforward
146ax Decel eration (counts/sec”2)
147ax Dedi cated | nputs, R only:
This is a bit map of the input signals
Bit Number  Description  Bit Number Description

= O

Boo~vourwN

0 (Ish) Reg. 4 Rev EOT

1 Hone 5 Fwd EOT

2 Start 6 Z/ | ndex

3 Kill Il Not Used
148ax Accel erati on Feedf orward
149ax Anal og Qutput, Ronly -32,767 = -10.000V; 32,767 = 10. 000V
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Motion Registers Grouped by axis then function

For the 15xxx, 16xxx, 17xxx register values bel ow substitute the axis nunber
for “bx’ to get the correct register. Axis #1 = 0; For exanple the position
of axis #1 is stored in register 15000.

15bx0 Position (counts), R only
15bx1 Error (counts), R only
15bx2 Vel ocity (counts / sec), Ronly
15bx3 Status, R only:
Value Description Value Description
0 Axi s not 6 Decel erati ng
initialized to stop
1 Hone 7 Soft stop
2 Mot i on 8 Regi strati on
i mm nent : nove
wai ting for
start
3 Accel erati ng 9 Home
4 At MAX speed 10 Fol | owi ng
5 Decel erati ng 128- Error
to new MAX 255
speed
15bx4 Integral Error (count-seconds), R only
15bx5 Vel ocity Feedforward, also used to specify the Qutput in Direct node
15bx6 Decel eration (counts/sec”2), R only
15bx7 Dedi cated | nputs, R only:

This is a bit map of the input signals

Bit Number  Description  Bit Number Description

0 (Ishb) Reg. 4 Rev EOT

1 Honme 5 Fwd EOT

2 Start 6 Z/ | ndex

3 Kill 7 Not Used
15bx8 Accel erati on Feedforward
15bx9 Anal og Qutput, Ronly -32,767 = -10.000V; 32,767 = 10. 000V
16bx0 Reg. Start, RFW-— Position at which the registration will be enabl ed
16bx1 Reg. Wndow, RFW- The range that the registration will be enabl ed
16bx2 Reg. Position, Ronly — The position at which the registration was detected,

when Reg status is 1

16bx3 Reg. Offset, RFRW- The distance to be noved after the registrati on i nput
16bx4 Reg. Status — 0 = Arned, 1 = Detected, can only set to O
16bx5 Numerator, RFW- For follow ng the naster axis
16bx6 Denom nator, RFRW-— For following the master axis
16bx7 Leader Position, Ronly — Only valid when followi ng a master axis
16bx8 Leader Velocity, Ronly — Only valid when followi ng a master axis
16bx9 Reser ved
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17bx0 Fi rmnvare Revision, R only
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17bx1 Filter & Mode, RIW

n controllers

In Direct node the Feedforward Vel ocity gain specifies the output

value (0 to 32767) with a val ue of 32767 = 10V
Filter type).

(sign depends on the

Description Value

Lower 3 bits 0or 3=PID
(0x07) Filter 1 =+ Direct (CW 2 = -
type Direct (CCwW 4 = PAVff
5 = PAV
Bits 4 & 5 0 = Linear 1 =S Curve
Accel / Decel 2 = Parabolic 3 =
Type I nverse
Par abol i c
Bit 7 (0x80) 0=Traj ectory Fol | owi ng
1 (value 128) = Encoder
Fol | owi ng

17bx2 Input Polarity, RIRW

This is a bit map that controls the active |evel of the input

signals,. Wen the bit is O then the input is
if the bit is 0 then the input is active Of.

active when it is On;

Bit Number  Description  Bit Number D

escription

0 (Ish) Reg. 4 Rev EOT
1 Hone 5 Fwd EOT
2 Start 6 Z/ 1 ndex
3 Kill 7 Not Used
17bx3 Home Direction, RIW
Description
CCcw 0 or -1 = Horme & | ndex
-2 = Home Only
-3 = Index Only
Cw 1 = Hone & |ndex
2 = Hone Only
3 = Index Only
17bx4 Options, R only
17bx5 Reser ved
17bx6 Maxi mum Fol | owi ng Error, R'W
17bx7 Speed Limt, R'W- overrides maxi mum vel ocity, default = 4194303 steps/sec
17bx8 Maxi mum Position, RFW- Used as a Software EOT when it is larger than the
M ni mum Posi tion
17bx9 M ni mum Position, RFW- Used as a Software EOT when it is smaller than the

Maxi mum Posi tion
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Extended Motion Registers Grouped by axis then function

15¢cx0

15cx1

15cx2

15cx3

15cx4

15cx5
15cx6
15¢cx7
15cx8
15¢cx9
16¢cx0
16¢cx1
16cx2

16¢cx3
16¢cx4

16cx5
16cx6
16¢cx7
16¢cx8
16¢cx9

17cx0
17cx1
17cx2
17cx3
17cx4
17cx5
17cx6

For the extended notion registers below ( 15xxx, 16xxx,
the axis number for ‘cx’ to get the correct register.
#1 =16; for exanple the Start Input of axis #1 is stored in register

17xxx), substitute
In this series AXis
15160.

Start Input, RRW- Systeminput used as Start 0 = disabled, 1-16
speci fi es input number

Shut down I nput, RIW- System input used as Shutdown | nput,
16 specifies input nunber

Horme | nput, RFW-— Systeminput used as Hone | nput,
speci fi es i nput nunber

Positive (CW EOT Input, RRW- Systeminput used as CWEOT |nput, 0 =
di sabl ed, 1-16 specifies input nunber

Negative (CCW EOT |nput, RIW-— Systeminput used as CCWEOT |nput, 0 =
di sabl ed, 1-16 specifies input nunber

_________ Reser ved
Reser ved
Reserved
Reserved
Mast er Axis Sel ect

Reserved
Reserved

I ndex Position, R only — Latched when using |Index input (5V |evel
a Registration input
Reser ved
Index Status, can only wite 0 — When using | ndex input (5V |evel
a Registration input
Reser ved
Reser ved
Reser ved
Reser ved

Gain Scaling, default = 8. Used when converting PID gains fromthe PRCFILE
command to the internal val ues

Increasing by 1 allows the PROFILE command val ues to be divided by 2 w thout
changi ng the actual performance. Suggested when the val ues used in the
conmmand are | arge (near 255) and need to be increased to get acceptable

per f or mance.

Decreasing by 1 allows the PROFI LE conmand val ues to be doubl ed without
affecting performance. Suggested when the val ues used in the PROFILE conmand
are snall and don’t allow fine enough control to get acceptabl e perfornance.

Reser ved
Reserved
Reserved
Reserved
Reserved
Reserved
Reser ved

| nput ,
0 = di sabl ed, 1-

0 = disabled, 1-16

signal) as

signal) as
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Notes 1. Rindicates read, Windicates wite.
. 2. Default settings are in bold print.

The information in this docunent is subject to change wi thout notice. Any software described in this
docunent is provided under |icense agreement and nay be used or copied only in accordance with the termns
of the |icense agreenent.

The information, drawings, and illustrations contained herein are the property of Control Technol ogy
Corporation. No part of this manual nay be reproduced or distributed by any neans, electronic or

mechani cal, for any purpose other than the purchaser’s personal use, without the express witten consent
of Control Technol ogy Corporation.
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